ABSTRACT
INTRODUCTION
Dioscoreophyllum cumminsii is a tropical rainforest vine. It belongs to the order Ranunculales and the family, Menispermaceae. The genus Dioscoreophyllum belongs to the tribe, Tinosporeae comprising D. cumminsii and D. volkensii (Troupin, 1962) . D. cumminsii contains syrup with very high sweetness potency, registering sweet taste at a concentration of 1O -8 , thus functioning at a threshold similar to that of hormones (van der Wel, 1980; Penarrubia, et al. 1992) . This syrup called monellin (Holloway, 1977) or "Serendip" (Inglett, 1975 ) is a protein sweetener (Morris et al., 1973) . It is extracted from the mucilaginous mesocarp and is up to 3,000 times sweeter than sucrose (Inglett and May, 1969) . On a molar basis, monellin is approximately 100,000 times as potent as sugar and several thousand times more potent on a weight basis (Penarrubia, et al. 1992) . Monellin could thus replace sugar in foods for diabetics and dieters.
D. cumminsii also has many medicinal values: the tubers, stems, and leaves are used in indigenous medicine (Irvine, 1961) . For example, they are used as poultice on sprains and bruises and also as a dressing for fractures. They can also be mixed with shea butter to produce a liniment for the relief of pains and stiffness. The dark macerate of the leaves are used in the treatment of diarrhoea, dysentery and uterine haemorrhages (BeverOliver, 1986) . Alkaloids extracted from the cultured cells of D. cumminsii are also used for drug production. Despite the importance of this plant, reports on cytological investigations are lacking in literature. This cytological knowledge may be useful for breeding activities using the plant.
In the present research, the cytology of the normal root tips of D. cumminsii was studied so as to establish the number of chromosomes in the genome. Root tips regenerated in vitro were also analysed cytologically to confirm the stability or otherwise of the chromosome complement.
MATERIALS AND METHODS

Experimental Site and Genetic Material:
This experiment was carried out in the Cytology Laboratory, of the Department of Botany, University of Nigeria, Nsukka. Root tips of D. cumminsii for the study were obtained from three sources: runners originating from main vine layered into sawdust; sprouting pieces of tubers sown in troughs containing sawdust and redifferentiated root tips from callus produced in MS media supplemented with 2 mgl -1 IBA + 1 mgl -1 kinetin and 2 mgl -1 IBA + 2 mgl -1 kinetin. Root tips about 1cm long were collected between 8 am and 8.30 am.
Pretreatment and Fixation:
Various pretreatment agents namely, 0.2% 8-hydroxiquinoline and 0.1% -0.2% colchicine were investigated for suitability in leading to maximum metaphase arrest while at the same time achieving good spread of chromosomes. Root tips in each case were treated for two time durations of 2 and 3 hours. Pretreated root tips were thoroughly washed five times with distilled water before fixing. They were fixed in freshly prepared Carnoy's fluid, 3:1 acetic alcohol. Fixed materials were stored in the fixatives in a deep freezer for at least 24 hours.
Hydrolysis and Staining:
Hydrolysis of the fixed root tips was carried out in 1N HCl in specimen bottles at 60 o C acid temperature for five minutes. Subsequently, the root tips were washed 3 times in distilled water. The milky coloured meristematic zone was excised and squashed in a drop of 1% aceto-orcein. The slides were covered with cover glasses, and the cells flattened-out by pressing firmly with the thumb. Good preparations were sealed with wax and observed under the photomicroscope. Chromosome counts were taken from about 20 good metaphase plates. Photomicrographs were also taken at magnification of x 1000 using the oil immersion objective to provide greater depth of focus.
RESULTS AND DISCUSSION
Root tips of D. cumminsii pretreated with 0.2% 8-hydroxyquinoline and 0.2% colchicine for 3 hours showed very contracted chromosomes that were not adequately spread out. Root tips were best treated in 0.1% colchicine for a period of 3 hours. A minimum of 24 hours in the freezer at -5 o C was necessary for proper fixation while hydrolysis in 1N HCl for a period of 5 minutes at 60 o C was adequate for root tips of D. cumminsii. This aided proper maceration of cell walls and digestion of RNA and apparently increased the size of cells for better spread of chromosomes. One percent aceto-orcein stained the chromosomes of D. cumminsii, leaving a clear cytoplasm and a good contrast between chromosomes and the cytoplasm.
Observed metaphase cells showed chromosomes that were long enough with constrictions fairly distinct.
Mitotic Chromosome Counts and Morphology:
Root tips of D. cumminsii showing well spread and properly condensed metaphase chromosomes aligned at the cells midplane or metaphase plate were observed. The chromosomes were compact and depicted two sister chromatids held together at the centromere region. The chromosome complement of a normal somatic cell of D. cumminsii as was ascertained from the study of large number of metaphase plates contained sixteen chromosomes, 2n = 16 (Figs. 1a & b) . There was a remarkable variation in sizes among the chromosomes.
These variations in size were based on centromeric positions. About twelve centromeres were in the median position having arms that appeared approximately equal. Consequently, they could be described as metacentric chromosomes. Others were sub-metacentric, having one arm longer than the other.
Variations also occurred in the number of chromosomes in root tips regenerated from callus cells. Metaphase cells with more than 16 chromosomes were observed (Fig. 2a & b) . Generally, no normal somatic complement was found in cells of in vitro derived root tips. Thus, the reliable sources of obtaining normal chromosome complement of D. cumminsii are either germinated seeds or rooting tubers.
Cultured cells of both animal and plant tissues are characterized by instability of chromosome number and structure (Bayliss, 1980) . The reasons for this variation include failure of spindle formation during mitosis, the occurrence of abnormal multipolar spindle instead of the usual bipolar spindles or nuclear fusion (Ortiz et al., 1992) . The variations may also be due to genetically variable mother plant tissue or may have been induced in culture. It is possible that if eventually calluses of different ploidy levels are induced to regenerate plantlets, such plantlets may have changed genetic potentials and may differ genetically from the mother plant (Allard, 1960; George and Sherrington, 1984; Roux et al., 2001) . Micropropagation of D. cumminsii through tissue culture would therefore involve a) regeneration of plantlets, b) determination of ploidy status of regenerated plantlets, and c) field evaluations to establish the suitability of such plants in achieving breeder's objectives. cumminsii. An analysis of the karyotype, however, needs to be done to completely understand the chromosome morphology. The knowledge of the chromosome complement of this species could therefore aid in breeding studies.
